A one-dimensional, two-layer computational model was developed to predict the behavior of a clean and particulate-loaded catalyzed wall-flow diesel particulate filter (CPF). The model included the mechanisms of particle deposition inside the CPF porous wall and on the CPF wall surface, the exhaust flow field and temperature field inside the CPF, as well as the particulate catalytic oxidation mechanisms accounting for the catalyst-assisted particulate oxidation by the catalytic coating in addition to the conventional particulate thermal oxidation. The paper also develops the methodology for calibrating and validating the model with experimental data.
inside the CPF for different filter geometries and physical properties, as well as for different engine-operating conditions. In conjunction with designed experiments, the model can also be utilized to characterize (by determining the model constants) catalyzed particulate filters with different catalysts and catalyst loadings.
